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(54) CLAD METAL MATERIAL PRODUCTION METHOD AND CONTAINER FOR ELECTROMAGNETIC 
COOKING 

(57)Abstract: 

PURPOSE: To provide the clad metal material, which is 
sufficiently/closely adhered with each other different kinds of 
metal materials having different deforming resistance, etc., 
improving joining strength, further, to provide the container for 
electromagnetic cooking, which is improved for thermal efficiency 
and reliability. 

CONSTITUTION: In the clad metal material, in which two kinds of 
metal materials of a magnetic metal 2 and high heat conductivity 
metal material 3 is laminated, a porous intermediate layer 1, which 
is laminated/stuck on one of metal material, is provided between 
two kinds of metal materials, it is the clad metal material that a 
part of the other metal material 3 is inpregnated in the porous 
intermediate layer 1. Or, it is the clad metal material that 
constitutional gradient layer is provide as an intermediate layer 
between a magnetic metal material 2 and high heat conductivity 
metal material 3. A container for electromagnetic cooking is 
constituted of a clad metal material at least for the bottom part of 
container. 
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iTOrfcot, atria 2So^js«-»k^, -^foote 
<oim&mtt»<o-m*ma + in a rt k** s *x-c v > s 

mis*** 2n<D&mtm(o5-h* -ttmrntn-vh 
3 ] 1 2 iE*<^a^^js 

n 0 

o 

[iljfcJS 5 ] 1 * fc ttf**« 2 IS*^«^JS 

urn* 



^-r£X^£> 

[Ml** 1 2 ] flttt*«*m & MKVttilWffi 
[Iff** 1 3 ] »** 1 2Bto1K^Wmi:«V' 

[»** 1 4 ] »** 1 2C«^**MmiC*»* 

t\ 

HEMMitt, MKMttAMtth >Hfte»ttA« 
ttMtt £ ottttJtftWMft $ fix v * s r. t t 5 

its** 1 5 ] m^ttumt mam^MKmt 

»«c5»s-t*sxm^ «r*i-a r t *mmt*rz>m&&m 

[»*jb 17] ^)5c < t ii&m*. 1 2 e*© 
[0001] 
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10 0 0 2] 

[ooo3] &x<onmm&mm&<D&ftmtmw5 
mci^xmm-tzk* «^.wr«r§B¥3-444o-g^««c 

t^iBHUT. &&ft®xmm&*kC J $>^b^5X&& 

7^tu 5 b\<^mm&tbiit 0 

[0 0 0 4] ^4:rf#^¥5-116244^#(C^ 

ta^^a-^ <d^& b m&&mw& b *fmm>fa 
m^, T/is$~t ***<D&&bm&&mwnb<nmf& 

btiZb, T/i'$~VJ* J &*:<D&&bm&.&m&'ftb<D 
[0 0 0 5] ^JHWJfSf^^-f-^^^®^^ 

[0 0 0 6] 



\c*tsiniti><Dx. xjmftmwtt 

JRW»i3 J:^^«a*feSr«tt-r<5 ^- b &&#}b Lt 
[0 0 0 8] 

»AiwfHf*or, me 2e<D^M^3fsf^tc, 

;h/rv**r. ltv>s 0 
[0009] ±e« i <om&&mttn<Dmmjjfe<n ? 

fc-Sg loo, ffllEtt*© AJR»»Sr«rlB-*©AJR«- 
»fcSMM-*Xfifc SrW*r 6 r. £ Sr««fc LTV>So 
[0 0 10] »3^Si5g^^ Aftd 2»<z> 

^-rexa^, flfc*cO«riB4feJR»»Srli(rlE#?Ltt' : PIHlJB 

«-»maoB-r*xat ^w-r^ r ^ *%mb ut^^ 
[ooii] *»wfcj3^s*2<o«^jiitt-»rtt, a 

[0012] ±ejb 2 0«a^*maatt;»tttt, 
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[0 0 13] $e>K, ^^oiraiM^li, '> 

[0 0 14] £1\ *»«fc*»lt*Jlll 

b bTte, mfC»Sl*dS 5.0/1 Q - cm (20^) £l±<Dh 
Wmtltfi, 120W/m K(273-473K) J£*± 

[0015] mi <Dm&&mnn\*s -*<D&m&n<n 

«WcflHIH*«tt^#?Ltt4>IIIJI<r»AU *^>«* 

[0016] ei i ( a ) k^i-< zxm&tt 

&mtt&3 b<D&&W9lk* 02 (a) tc^i-^o- 
Jt*rt-*** Hi (b) 43J:tfH2 (b) icasttSx* 
< 3 1 Tfttft 5. 2^ldit± 

u §€>iii#?Ltt*mjii©fl[S^it«ur«*"rs. 
2oAwm3tjft«3ia^iRi (a*. ^BiA-c^t) k 

So 

[0 0 17] *55MO»loa^JR»Wc*5ltS#?L 

[ooi8] ±K+MmmMmvMfcMHkix*tem 



EMflS 1—5000/im mSTfe^r &20&SbV\ wtte> 

a>«H*«*.6** ^fht+»ft<i«j«#»l:< 
<tt*. *0#*bV*B:«f* 5- 500/zm tf>«ffl-?& 

SP>jc#*L<ttio— 2ooi£m o«H-ea>s. * 

fc, *HJHtJ»m2: LT17 -f-*-*** h**rJH^S» 
[0 0 19] tttt, 

b MtaeM&*irr*tmh a>m&mm*m^* - 1 

[0 0 2 0] ±«LfcJ:5ft*IBJi«*H»A»6ttS# 
7Ltt*IBJit-*oA*W«J:WiMi-***4: tr 

/£8^f*. #?Ltt*BBJi«rS^b J; 5 
S#?L»8»ff&*JBbfc*, £*b6>«r«J*?-Sw £fc 

iR*i*«fe^^9 xvmm*&ta btvr*5 d , ^-f tin 
tvSo fc^sfu sitbfe^it^iB'c^aasit* (^js 

[0 0 2 1] ±abfcl»ltttH:J:6#?LtttllllJi©«t?L 
*«rK*-5*«fetbTW:, »»^f^fc 
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[0022] ts<o{z, n^it^ft&mmbvx^ mm 

[oo2 3] tut. *&m\c&tf2>&ii&*mmte. # 
fmn<ntmm& 5-65% 35~95%mg£-r 

ur, m&mm<nte±%)%:*>< Zx*$h%:&&+ft\c'&z> 

— 60%r&9, £ oW9F£L< tt25- 55%r&£ 0 £o 

item&t'tzzticxox, fcxmftzmzz-t&x 
[oo24] ±m I,*.*, o te*mmmmtn<Dfrmm* 

£$^U ^co^*t^£#l;ttf 5- 30%coftfflr^ffc: 
$ *JLfli * HQS ^ffi*0*JR»» s * a £ . 

t&x%, f&fctj<Dmft&wz>zb&-*imb*z>o 
[0025] ±m\*it£5K&K&*mia<Dir>£n* m 
£tmm<Dmm&mirmmxib<>xh, -*<n&mmvt 

— 500 Mm cD$gffi-C£>9, $ £> td^* b < J250— 150m 



[0 0 2 6] i ©«*A**mici8v^rw:, 

±» L^#?Ltt«t>mSrt^tt*(0*JR*f»<0-««:^W 
*«T3**#ifcJ:LrHt, 3K4Mm0«8*£a£ 

So 

[0 0 2 7] _hiB$g»$«2fci: bTfi, ^flE^a («» 

mm) . ^-f***K i&izmm. iMmuut 

»*&J8^a#8c*Lrtt:* « 
ffi*o^ja»»S:+^aAS*Sri:dS-e*, ASF* 

[0028] *am\c&»&m2 0&&&mtm 

KMfiVtt^JKtmnQic^nilJI £ Lrjfca^«#4g£t9: 

m&immte, 2i\c*®Ytz>z.b&x%z 0 
[oo2 9] a) mm&m&&bmmfcm&&mwn 

[0030] (2) KMtm, KMfi«tt*l»m 

u -c t J; v \ 

[0 0 3 1] ±13 UMdJ; LTtt, ^ft 

< i: t> is oa^M#5isf t KmfiarttAMim t <om 

Jd5, l—lOOOMm iSitSri^U\ ffl 
» Lfcfg l o«^MW^-Cl^^ bVi: * 5 fc, 

J: or, rfctRTIBT* ft. M£ 

Wti&LltmVXhZo 
[0 0 3 2] ±15 (2)ia$WMS^ MX. 

m b L,xmxil>1Zi><DX&>9. Z.<DH7$ v**Wh 



-5- 



bi>-*imxhz 0 

[00 3 3] _bi$L*:<fc v ? *®^*?W&<0 

UWb LTIi, #J;tfc£Al, SK Ti, Zr„ Ta. Cr^cDgtft 

vo. mm, mm. &z^ftztib<om&<m&&M 

[0034] ±3zEufcj: it£%$2 (Dm-er&mtmte, m 
[0035] -rtefrh. m&&mttPr<nmt*iz.vx. : £<n 

[00 3 6] JiiE^Wlte^M&ii £ ft* 

^^M<rmmm^ta< bhm&&m&w<Dm& 
[0037] ±ib (D\z£&tMt&L&m<Dm&. #jls 

WRilo^StttttLt, 10-60% a^-racfc 
3ft«#*LV\ ±IS <2)teJ:*»j*«»JB«u Bttt 

i*rft<Tt>J;v\ #?UBo#«s(sttJh5ebfcii9't?*) 

So 

[00 3 8] t It, Kj»eWtt£JR»»«:±lB*?UB 



jjm&&mm-rzzb&-ci?z>o ^<dx?kvx, 
b*rzm&&m&mmt>tiz>o ±&Gwtm<D5*>mz 

»*TKJ»fi«tt^«»»«r+»lc«A*** - £ &X 

[oo39] *&m<Dnmmm&mmm*. '>ft < 1 1 

[0 0 4 0] 

[0 0 4 1] HJte^ l 

*1\ m i o^jrws. (ottttm) b vxmmomm, m 
zismm<D mm trjmmwwm (m$a&mm=2SvQ 
•cm) ^icu, r*bSrraa:«<oAa!rtic»:«ufca, 
%<D±\c* mmmimwb lt, 5p*s«a« loo^m os* 

i?i:«Uo r<Dff»®^l.33xio- 2 Pa<o 
Jf^tfUCT 1373K-C 2«PM«*Ur. -5r-f*fflKRtt± 

[0 0 4 2] ft^. ±|B#?Ltt*WI»«r*r-r*^*«l 

O^M^JC 1053K<DA1^ (6061. J»eW=167W/m K) 

») t L-C»Sl5mniOAl'fr^JBSr»«Ufc. 

[0 0 4 3] roJ:5lcur»fc«*A«W»©3ISM 

[0 044] Hig^H 2 
Sl^MWirbtttlOinin, g$15inm(D^^>'U'^ 
(SUS430)KRtt (mftetn:^=60M Q - cm) SrffilCb, 

^tW^bT, spj&KS lOOum <Z)^7 1 >'U^(SUS430) 
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U JU?0.25mm, ftmm 65%G>ffi»JB * S 
X 0 \^$M\^tL<> RV>-C, r(OJE»/§£l.33XHr 2 Pa<D 
^t^lCT 1373KT 2«^LT, V U*$iR& 

[0 0 4 5] ±i5#?L^^r^$r*-rs^x^w 
^«Rtt«r673KtcTHft Lfcig^Sgtf£<o&Mft tc6B@ U 
rtO&Mf*3l- 1053KCDA1^&(ADC12, JR6&¥=96W/in 
K) gi^At, #7Ltt4>HIJIAICAl«*IMifr 98MP 
aCOBE^-CilPJE^g boo, ft 2 0>4JMm& ttl$ 1 
5mm<7Ml£'&/i£r^ Lfc 0 

[0 0 4 6] z<d£?\c trtfca^iw^ <b mm 

[oo4 7] iiaffi^nw^s^j?.®^^ 

■To **J. 0 3 (a) f**|Sl/§&$tf&^imifi#c9& 
(fflf*:200ffiF) TNfc*K S3 (b) tt*©*HMI 
rtSrSfolCtt* («*: lOOOfflF) Lfc«^»tWK^K-C 

»-C&5Al-&^s#?Ltt*IW»rt»C«AU"C, S^ffiffl 

[0 0 4 8] H%M 3 

ft 1 <D&m#nt LTH:&10mm, S5 $ lSmmtDj^^R^ 
(t^W=9.8/iQ -cm) MtU £*l*:PlimS<0 

ABrtMiufc*, *<D±tc*nmmmm t lt, 
5p«s*is ioo mb ojw«»*^¥*9a:a 3mdi, w» 

$ 3mmC0r 5 L, Si? 1mm. 

ftaSff 35% («tt»*Oft«*=15%, T/i^^»«<0# 

«*=20%) o»^«tti^»i:^5J:5«-^U^o & 

V^-C, rO»^j^^^SS:1.33XlO- 2 Pa^K^^ 

m-c 1373K-C 2^«ux, mmm&±$&mz.m& 

**bfc*Mt««l«>*IBJi«r»*Ufc. 
[0 0 4 9] tfcic, ±BB*?Ltt+IHUi«r*-rs««»R 
^Sr673K^^U^^3gO^MP k 9(ciE®b, 
Mftld 1053Ktf>Al-&& (AC8B, lfcg»*=117W/in K)g» 
£r&AL, #7LttflHlJBrtfcAl^»»«r 98MPa<DJE^ 
-CMJZ^m Loo, jS2^>A*«-3H-i:LTffSl5iim<DAl 

[0 0 5 0] ^<Di5iat#fcl^wm^^I 
Ml i:IPJ«^gi«t«>rSrf^»U 9MKR*XlKLfe 

5i»gft*tt226MPatv>5AjeF*«ds»e>^ * 

[0 0 5 1] 5SlfeM4 

\ztpmmm&&nk lt, w^io^^^t 



E^0.05— l.S/im % Hfc20~ 200O SiC?>< 

7*-i(D|g^S«U Sff 1mm, fM* 25% OK 
&»3cC9#EI^=10%, SiC^^f^*— 01*^^=15%) CO 

5H«Mt»*fifc*Ji«rl.33X10" 2 Pa(Z>XS+^r 1373K-T 

[0 0 5 2] ftK, ±i2#7Ltt+raS«r«"r5«»»R 
tt«:673K*c: i H»Lfc*jWS3fi^a!rt^iB«b, 
mft\C 1053KCOA1^ (4032, !»e»*=146W/iD K)g» 
£&AL, #7Ltt4>HIJIAiCAl«*mi«r 98MPa<DBE;*> 
■C^DJE^gLoo, » 2 LTJ¥£l5mmCOAl 

[0 0 5 3] CCOJ:5tCLT#^^m^^bll^ 

§l5BSft$tt245IIPatv^5fi»^«* s »e>^^, * 

[0 0 54] HJfeM 5 

«£>Ufcfc©*?fc*f*tf\ SI?10Mm , *«^5%(D»^ 
&#Jg5r7£fi£Lrt:o ftwe, £<o»*MHl &1.33X10 
- 2 PaCDj££*KT 1373K-C 2^Mtt, #&®3¥R*£ 

[0 0 5 5] '±|B*?LtttraiB«:Wr«»««R 
tt*T673KlC^JRLfc»»«5eo4tart L, rco& 

^F*JK 1053KCOA1-S-& (1200, «e»*=218W/m K)§® 
£&AL, #?Ltt*BIJirtfcAl-&^«»«r 98MPacoffi^ 
-C^PflE^gLoo, JB2(O^Ji»»i:L-Cff*15miD©Al 

[0056] £<D£ 5 Ltfffct*«l»^6«li 
Ml *ra*fc3l!tt»tf*fP*U §l3S»»Sr^JfeLfc 
^r^>, 9l«MlSttl67MPai:V^5ft#^«^»e>^ * 

[0 0 5 7] 3li&#J 6 
*l©**WBt UtEft 250mm, J?£ 0.6— l.OmmCO 
*^>'U'*(SUS430)$SiR& («ft*BSl*=60/i Q • cm) 
SrffltU rcox^^u-^^R^co^®^, ^ 1 Id^-T 
«MW*«i«x« l l-^^lt*#^^oTSItL 
1.33X10" 2 — 1.33X10" 4 PaCO^^^(dT1253~ 1 
473KX 2«rMO*#TTK^lt*IRft! ! 31Srl6Lr#?Ltt 

[0 0 5 8] ±IB*a*7LtttlBIJB«r«-r5^^ 
>-u^®iR^$r, ^-ej|i673K^^f»Lfc*»«R5S©A 
MrttcSSL, rco&SJf*K£1023— 1073KCOAl^$ra 
ALT, #?Ltt*fa3JBrt{CAl*»«:40— 98MPa60ff^-C 

mm^m loo, ft 2 co^m tm t vxnm l 

[0059] ro<t 5fcbX»*:«4E«A*tt»*»fe3H 
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mm 




SWJB© 






No 




mm 


(m) 






(MPa) 


i 


SUS 430 




150 


50 


15 


230 


2 


Ni 




250 


150 


16 


245 


3 


ft 




300 


200 


26 


240 


4 


SUS 430 




150 


SO 


12 


175 


5 


Cu 




350 


150 


30 


250 


6 


M + mti 




150 


100 


32 


255 



i7 *:tt8t9l±l:l 

*(SUS430)KRft (m^*l^=60/xO • cm) 

bT. ^J?40^m. 75%<Dm%.it¥#}&tmmiZ& 

[ooeolit^yw* ^T^ipicurfTo^p 
£i\ «£Bfc^y^/H50g/l. ffik-vfr/i' iSg/U 
m 15g/l£r^ti>Niy y*«(pH=6)«r!H«U rtllC^ 
ttSlO/io (^T/u^^3|a-7-*r200g/loai-&-CJS^Lfe„ 

T#AU ftSfrSS 3A/dm 2 Wy^trffofc. CftKl 

«?LSW25% (D&UVm&m&'&IZo 
TLttttd-JIUll. 33X10" 3 PaOX^^-C 1373KX5i$f?QcD 

[0 0 6 1] &tc, ±B«*«*ttriWfcJ:«#iLtt* 

ra^^wi-a^^^i^^siRtt ^673K{c ^mr u fzmmm 

&<D&mfolzmm^ ZL<D&MfoK 1053KOA1-&& (60 
6U f»e»*=167W/m K)M^aAt, #?Li4*W«rt 
(CAl-frAMftfr 98MPaOJE^-e^nJE-&g boo, |g2tf> 
(WJ»eWtt»3|») £bTJ?£l5nnn<OAl£-&/i 

[0 0 6 2] roj;5i2ib"C#fea[^JIia-»d>biaK 

fe«»fffittHtAl^JBfc ^Wi^Ktfco^ 
[0 0 6 3] 

^>-^^®Rtt^^5Sib^ 0 £G>#?Ltt:*l8IJB«r 
^•rs^^^^KRSSr^tSrt^ESb, :©^Srt 
fcjtEfciOAl^ (606U ^e^=167W/m K)«&^£ 
SAtfco ftv^-C, *ft4>-C»*maSr±IBAl^O« 
*§MSTfc6855Kj:t> 50K«V*03Kl£««rbfc«K 40— 



bXffS20nnn-ca5*10(»©Al'&*JBSr»J«bfc. ±E* 

Ztmc, #?Ltt«t»l»JirtlcAl-frA*rA»c**"J-5^ 

[0 0 6 4] r<oJ:9lcb-C#fc«^Sttm^llffi 
Wl i:l^«lcgi!5»|ft>tSrf^«U §l!Bf*ifc£il*ife bfc 
5l^^^l80MPa^V>5a^^#^^ * 

fcWWtteiiAi^^st^rajsora-cfco^o ± 

[0 0 6 5] HJfcfll 9 
SUo£*W»fcbT«10nnu M£ 100mm. 5mmcO 

-y^44E (nim&im= iq.svq - cm, 

13.4X10 _6 /K) OTu r^=s/^/u«o^®Jc5p*S 
ttS40#cn CO^^VU^(SUS304)»^ ($«31#3&= 1 
7.3XlO" e /K) m& LOum , ^^50/im <£> SiC? 

(MyV3RtMft»3. 2xio-^/K) ££r^bfc 2ffig 

2«13ig<&#?L«Stt:, *-T-y^A4E«>*B 
fc*^VU*<SUS304)»*i: SiC^-f *#0>Htttfcl 
0:1k bfc^C^30Mm 0>#?LStJB «r«J* U ^blC^tf) 

2.5:l£ bfcJ¥£30/zm O^ILKJBSrJK* bfc. -ttb«e 
tl<OfflHHMft&£* 4:1 1 l:lT?fe5o *V^, r<Z> 
2Jg#lagO#?L®S£. UttMl ^^«(-1.33Xl0- 2 Pa 
CO^^^JCT 1373KT 2«FfW«6*byt. 

[0066] ±ib 2mmm<n&Kwm&mtit^it 

- y ^««r673K^^JR bfc*jW83S©^art iciait 
b, r<D^^F^lC 1053KOA1^ (AC8B, JftfiW=117 
W/m K, mm&»= 22X10" e /K) gi^AL, 
SS^lCAl^g^S: 98MPa^J=E*-caffi^abT»^ 
MlWboo, JB2©A«»»fcbTJi[S 5mm<D 
Al^^JS^^bfco 
[0067] bT»fca^AJRS-»*:723K|C 
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[0068] mmm 1 o 

^1^J1#^^ LTtllOmm, S£ 100mm. ff£ 5mm (7) 
^■rVU^(SUS430)^ («ft«Si*5= 10.3/iO - cm, ^ 
!2^3&= 13,4X10" 6 /K) :^r>^ 
^<D^®|C*i"¥^^10Mm ©^*&;fc£:ff£50Mm 
ft^J:9lctt«U &v^±|B«»**:B:«40/*id ©# 
y^n-yMtt^tSra-fr (#0^^=3:1) 

£B«lC1.33Xl<r 2 Pa0>Jt£"fMC-C 1373K"? 2^ntbS 

35/zm oa«ofc, «»*0«3BMSr*#Sl 70%£jftj 55% 
[0 0 6 9] &tc, _b|B««Jt#«r««**fc#?HtJB 

lertuiEiBu ra&sirtic io53K(dai^& (acsb, 
e«M8=ii7w/B k , mmim$k= 22xio- 6 /k> 

[0070] Z<D£?\Z UT»fctt-&A*«-»Sr723KJC 

3KD&-vm$ ioo Mm <Dg>Ksm&M&i,x, ±Ksat 

Al^S * #?L®^ £ Off® \C&®&*£ Cfeo 

[0 0 7 1] ItttM 1 
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CLAIMS 



[Claim(s)] 

[Claim 1] It differs. It is the compound metallic material which carried out the laminating, and two sorts of 
metallic materials are described above. Compound metallic material characterized by providing the porous 
interlayer by whom laminating fixing was done in said one metallic material, and said some of metallic 
materials of another side containing in said interlayer among two sorts of metallic materials. 
[Claim 2] a compound metallic material according to claim 1 - setting — said — it differs Compound metallic 
material characterized by for one side being a magnetic material among two sorts of metallic materials, and 
another side being a highly thermally-conductive material. 

[Claim 3] It is the compound metallic material characterized by being the junctional zone of the ingredient with 
which said porous interlayer has one [ said ] metallic material and compatibility in a compound metallic 
material according to claim 1 or 2. 

[Claim 4] It is the compound metallic material characterized by being the thermal-spraying layer of the 
ingredient with which said porous interlayer has one [ said ] metallic material and compatibility in a compound 
metallic material according to claim 1 or 2. 

[Claim 5] It is the compound metallic material characterized by being the electrochemical membrane formation 
layer of the ingredient with which said porous interlayer has one [ said ] metallic material and compatibility in a 
compound metallic material according to claim 1 or 2. 

[Claim 6] It is the compound metallic material characterized by, as for said porous interlayer, for the rate of the 
volume inclining, and containing the metallic material of said another side in a compound metallic material 
according to claim 1 or 2 according to said porous interlayer's volume inclination. 

[Claim 7] It differs. The manufacture approach of the compound metallic material characterized by having the 
process which in manufacturing the compound metallic material which carried out the laminating of two sorts 
of metallic materials joins this metallic material and the ingredient which has compatibility at least, and forms a 
porous interlayer on said one metallic material, and the process which carries out the laminating of the metallic 
material of said another side to one [ said ] metallic material, sinking in said metallic material of another side 
into said porous interlayer. 

[Claim 8] It differs. The manufacture approach of the compound metallic material characterized by having the 
process which in manufacturing the compound metallic material which carried out the laminating of two sorts 
of metallic materials carries out thermal spraying of this metallic material and the ingredient which has 
compatibility at least, and forms a porous interlayer on said one metallic material, and the process which carries 
out the laminating of the metallic material of said another side to one [ said ] metallic material, sinking in said 
metallic material of another side into said porous interlayer. 

[Claim 9] It differs. The manufacture approach of the compound metallic material characterized by having the 
process which in manufacturing the compound metallic material which carried out the laminating of two sorts 
of metallic materials carries out electrochemical membrane formation of this metallic material and the 
ingredient which has compatibility at least, and forms a porous interlayer on said one metallic material, and the 
process which carries out the laminating of the metallic material of said another side to one [ said ] metallic 
material, sinking in said metallic material of another side into said porous interlayer. 
[Claim 10] The manufacture approach of the compound metallic material characterized by infiltrating the 
molten metal of the metallic material of said another side into said porous interlayer in the manufacture 
approach of claim 7 and a compound metallic material according to claim 8 or 9. 
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[Claim 11] The manufacturS^roach of the compound metallic mate^Rharacterized by making it heat and 
sink in into said porous interlayer in the manufacture approach of claim 7 and a compound metallic material 
according to claim 8 or 9 after being filled up with the powder of the metallic material of said another side. 
[Claim 12] The compound metallic material which is a compound metallic material which carried out the 
laminating of a magnetic metallic material and the high temperature conductivity metallic material, and is 
characterized by preparing the presentation inclined layer as an interlayer between said magnetic metallic 
material and a high temperature conductivity metallic material. 

[Claim 13] It is the compound metallic material characterized by for said presentation inclined layer consisting 
of a mixolimnion of said magnetic metallic material and a high temperature conductivity metallic material in a 
compound metallic material according to claim 12, and the rate of a volume ratio in said mixolimnion inclining. 

[Claim 14] It is the compound metallic material which said presentation inclined layer consists of a 
mixolimnion of said magnetic metallic material, a high temperature conductivity metallic material, and a 
ceramic nominal member in a compound metallic material according to claim 12, and is characterized by the 
thing in said mixolimnion which the rate of a volume ratio of said magnetic metallic material and ceramic 
nominal member inclines at least. 

[Claim 15] The process which forms the porous layer which contains said magnetic metallic material at least on 
said magnetic metallic material or its preforming object in manufacturing the compound metallic material which 
carried out the laminating of a magnetic metallic material and the high temperature conductivity metallic 
material, The manufacture approach of the compound metallic material characterized by having the process 
which carries out the laminating of said high temperature conductivity metallic material to said magnetic 
metallic material, sinking in said high temperature conductivity metallic material into said porous layer, and 
forming the presentation inclined layer of said magnetic metallic material and a high temperature conductivity 
metallic material. 

[Claim 16] The container for induction heating cookers with which a pars basilaris ossis occipitalis is 
characterized by consisting of a compound metallic material according to claim 2 at least. 
[Claim 17] The container for induction heating cookers with which a pars basilaris ossis occipitalis is 
characterized by consisting of a compound metallic material according to claim 12 at least. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] It is related with this invention, the compound metallic material which carried out the 
laminating of two sorts of metallic materials and its manufacture approach, and the container for induction 
heating cookers using it. 
[0002] 

[Description of the Prior Art] In recent years, the induction heating cooker attracts attention from the point of 
safety by making arrival of an aging society, upper-layers-ization of a residence, etc. into a background. Using 
the composite material which carried out laminating junction of the metallic material which was excellent in 
thermal conductivity like aluminum or its alloy as a component of the container for induction heating cookers, 
and the magnetic metallic materials excellent in the electromagnetic heating property, such as iron and stainless 
steel, by the clad method etc. is examined. That is, it is lightweight and is going to tell the heat in which 
induction was carried out to the magnetic metallic material by the electromagnetic wave effective in a cooked 
ingredient with the aluminum which is excellent in thermal conductivity, or its alloy. 
[0003] If the concrete production approach of the conventional container for induction heating cookers is 
explained, using what carried out the clad of aluminum, its alloy, and the magnetic metallic material with roll 
rolling, performed press-forming processing of deep drawing etc. to this clad plate, and was made into the 
container configuration is indicated by JP,3-4440,A, for example. However, since the deformation resistance of 
aluminum, its alloy, and a magnetic metallic material differed greatly, such a clad plate had the big problem in 
workability — move in a zigzag direction at the time of rolling junction, or a wrinkling arises. Moreover, when 
deep drawing etc. carried out press-forming processing of the above-mentioned clad plate and it considered as a 
container configuration, it originated in the deformation resistance mentioned above differing greatly, and 
exfoliation arose in the junction interface, there was a fault of ****, and there was a problem of reducing 
greatly the thermal efficiency of the container for induction heating cookers by this. 
[0004] Moreover, using what joined aluminum, its alloy, and a magnetic metallic material by direction 
inflatable flexible bag techniques, such as between heat, carried out press-forming processing of this composite, 
and was made into the container configuration is indicated by JP,5- 116244, A, for example. However, also in 
such an approach, it originated in the deformation resistance of aluminum, its alloy, and a magnetic metallic 
material differing greatly like the approach mentioned above, and there were problems, like exfoliation arises in 
a junction interface at the time of press-forming processing. Furthermore, when heating / cooling process was 
repeatedly added as a container for induction heating cookers, the container deformed according to the 
difference of the coefficient of thermal expansion of aluminum, its alloy, and a magnetic metallic material, and 
it had problems, like exfoliation arises in the junction interface of a clad plate. 

[0005] On the other hand, in case a metallic material is joined, as an approach of aiming at improvement in 
interface reinforcement, surface area is expanded by honing, chemical etching, etc., and the method of 
increasing a plane-of -composition product by this is learned. However, neither in honing nor chemical etching, 
since the resistance to ** in which a limitation is in expansion of a plane-of-composition product, and an 
interface does not exfoliate is small, even if it applies to the component of a container for induction heating 
cookers which was mentioned above etc., sufficient effectiveness can be acquired. 
[0006] 

[Problem(s) to be Solved by the Invention] Although using the clad plate of a magnetic metallic material, and 
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the aluminum which is ex^^nt in thermal conductivity and its allo^^^ been examined in the conventional 
container for induction heating cookers in order to raise the heating effectiveness by the electromagnetic wave 
as mentioned above Since the deformation resistance between these ingredients differed greatly, there was a 
problem which a form status change form, exfoliation by the junction interface, etc. produce and burn at the 
time of processing of reducing conversely the thermal efficiency of the container for induction heating cookers 
by these. 

[0007] This invention aims at offering the compound metallic material which was made in order to cope with 
such a technical problem, was made to stick enough between the metallic materials of a different kind with 
which deformation resistance etc. differs, and aimed at improvement in bonding strength, and its manufacture 
approach, and aims at offering the container for induction heating cookers which aimed at improvement in 
thermal efficiency or dependability further. 
[0008] 

[Means for Solving the Problem and its Function] The 1st compound metallic materials in this invention differ. 
It is the compound metallic material which carried out the laminating, and two sorts of metallic materials are 
described above. It is characterized by providing the porous interlayer by whom laminating fixing was done in 
said one metallic material, and said some of metallic materials of another side containing in said interlayer 
among two sorts of metallic materials. 

[0009] The 1st manufacture approaches differ among the manufacture approaches of the compound metallic 
material the above 1st. In manufacturing the compound metallic material which carried out the laminating of 
two sorts of metallic materials It is characterized by having the process which joins this metallic material and 
the ingredient which has compatibility at least, and forms a porous interlayer on said one metallic material, and 
the process which carries out the laminating of the metallic material of said another side to one [ said ] metallic 
material, sinking in said metallic material of another side into said porous interlayer. Moreover, the 2nd 
manufacture approaches differ. The process which in manufacturing the compound metallic material which 
carried out the laminating of two sorts of metallic materials carries out thermal spraying of this metallic materia 
and the ingredient which has compatibility at least, and forms a porous interlayer on said one metallic material, 
It is characterized by having the process which carries out the laminating of the metallic material of said anothei 
side to one [ said ] metallic material, sinking in said metallic material of another side into said porous interlayer. 

[0010] Furthermore, the 3rd manufacture approaches differ. In manufacturing the compound metallic material 
which carried out the laminating of two sorts of metallic materials The process which carries out 
electrochemical membrane formation of this metallic material and the ingredient which has compatibility at 
least, and forms a porous interlayer on said one metallic material, It is characterized by having the process 
which carries out the laminating of the metallic material of said another side to one [ said ] metallic material, 
sinking in said metallic material of another side into said porous interlayer. 

[0011] The 2nd compound metallic material in this invention is a compound metallic material which carried out 
the laminating of a magnetic metallic material and the high temperature conductivity metallic material, and is 
characterized by preparing the presentation inclined layer as an interlayer between said magnetic metallic 
material and a high temperature conductivity metallic material. 

[0012] In the manufacture approach of the compound metallic material the above 2nd manufacturing the 
compound metallic material which carried out the laminating of a magnetic metallic material and the high 
temperature conductivity metallic material The process which forms the porous layer which contains said 
magnetic metallic material at least on said magnetic metallic material or its preforming object, It is 
characterized by having the process which carries out the laminating of said high temperature conductivity 
metallic material to said magnetic metallic material, sinking in said high temperature conductivity metallic 
material into said porous layer, and forming the presentation inclined layer of said magnetic metallic material 
and a high temperature conductivity metallic material. 

[0013] Furthermore, the container for induction heating cookers of this invention is characterized by a pars 
basilaris ossis occipitalis consisting of the 1st compound metallic material of this invention, or the 2nd 
compound metallic material at least. 

[0014] First, the 1st compound metallic material in this invention is described, it uses for the 1st compound 
metallic material as two sorts of metallic materials, although a magnetic metallic material and a highly 
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thermally-conductive matJ^^are illustrated, for example, it is not li^Kl to these — it is applicable to the 
dissimilar material which the diffusion rate between two sorts of metallic materials is slow, and cannot carry oui 
an interface reaction easily. Electrical resistivity as the above-mentioned magnetic metallic material The thing 
more than S.Omicro ohm-cm (20 degrees C) is desirable, for example, iron and its alloy, various steel materials, 
nickel, its alloy, etc. are illustrated. Moreover, as a highly thermally-conductive material, the thing more than 
120 W/m K (273-473K) has desirable thermal conductivity, for example, aluminum, aluminum alloy, etc. are 
illustrated. 

[0015] the 1st compound metallic material forms in the front face of one metallic material the porous interlayer 
by whom laminating fixing was done, and some metallic materials of another side are made to contain in a 
porous interlayer — acquiring the wedge effectiveness, while expanding the plane-of -composition product 
between two kinds of metallic materials — adhesion and bond strength — improvement in heat transfer 
effectiveness is aimed at further. 

[0016] For example, the plane-of-composition product of the 1st metallic material 2 and the 2nd metallic 
material 3 using the porous interlayer 1 who has the wedge effectiveness shown in drawing 1 (a), If the plane- 
of-composition product of the 1st metallic material 4 and the 2nd metallic material 5 which have honing side 4a 
for the conventional general plane-of-composition product expansion shown in drawing 2 (a) is measured x in 
drawing 1 (b) and drawing 2 (b) At honing side 4a shown in drawing 2 when referred to as 1, a plane-of- 
composition product is abbreviation. As opposed to increasing only 1.4 times At the porous interlayer 1 who he 
wants to show drawing 1 and has the rust effectiveness, it is abbreviation. It increases by 5.2 times and increases 
in proportion to the porous interlayer's 1 thickness further, thus ^- while the porous interlayer 1 and the 2nd 
metallic material 3 contained in the interior are intricately engaged to the **** direction (an arrow head A 
shows among drawing), namely, demonstrating the wedge effectiveness and obtaining high bonding strength — 
a plane-of-composition product — large — expanding — improvement in adhesion, and stress relaxation and 
**** prevention of a crack — improvement in heat transfer effectiveness can be aimed at further. 
[0017] The porous interlayer in the 1st compound metallic material of this invention is a laminating fixing layer 
of the ingredient (it is hereafter described as an interlayer component) which has one [ at least ] metallic 
material and compatibility, i.e., good affinity, reactivity, etc., and has the property of coefficient of thermal 
expansion approximating further. As an example of an interlayer component, if a metallic material is stainless 
steel, for example, ** material, an iron system ingredient, etc. will be illustrated. 

[0018] Especially the concrete configuration of the above-mentioned interlayer component is not limited, and 
the Plastic solids using [ for example, ] powder, a granule, fiber, a wire, and they, such as a network and 
porosity preforming like a sponge metal, etc. are mentioned. Moreover, although especially the magnitude of 
these interlayer component is not limited, either, in the case of powder, a granule, fiber, etc., the diameter, for 
example 1-5000 micrometers It is desirable that it is extent. If these range is exceeded, sufficient wedge 
effectiveness will stop being able to obtain all easily. More desirable diameter Five to 500 micrometer It is the 
range and is ten to 200 micrometer still more preferably. It is the range. Moreover, when using a wire, a 
network, etc. as an interlayer component, it is not limited to the above-mentioned diameter range, and is set up 
according to a combination configuration, a fixing condition, etc. 

[0019] Moreover, as an interlayer component, the mixture of one metallic material, the ingredient which has 
good compatibility, and the metallic material of another side and the ingredient which has good compatibility 
etc. can also be used. When the difference of the coefficient of thermal expansion between two kinds of metallic 
materials is large, an ingredient which eases this differential thermal expansion can also be chosen, and, 
thereby, stress relaxation can be planned. Furthermore, in order to control a coefficient of thermal expansion, 
porosity, etc., it is also possible to use the ingredient which mixed the ceramic ingredient etc. 
[0020] As an approach of carrying out laminating fixing of the porous interlayer who consists of an interlayer 
component which was mentioned above at one metallic material, a conjugation method, a spraying process, the 
electrochemical forming-membranes method, etc. are illustrated. As the above-mentioned conjugation method, 
various kinds of junction approaches, such as baking junction of solid phase diffusion welding, welding (partial 
welding is included), etc., soldering, welding, and energization welding, are applicable. For example, baking 
junction is carried out by calcinating these, after forming a porosity application layer, a porosity pressing layer, 
etc. of the above-mentioned interlayer component in the front face of the metallic material which is going to 
join a porous interlayer or carrying out the laminating of the porosity Plastic solid by the interlayer component. 
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Moreover, generally as met?Kpraying, the flame-spraying method, th^Tasma metal spray method, etc. are 
learned, and unless special processing is performed since the layer with which the metal particles which became 
flat by spraying the particle of the metal fused at the elevated temperature lapped is obtained also when it is any, 
a porous metal layer is obtained. However, since, as for the bond strength of the thermal-spraying-ed object 
(metallic material) only in a condition and thermal-spraying layer (porous interlayer) which carried out thermal 
spraying, an oxidizing zone is generally generated by the interface, it becomes it is small and main mechanical 
becoming metallic association of a diffusion reaction etc. entangled according to the irregularity of an interface. 
Although the bond strength only by thermal spraying may be enough, when still bigger bond strength is 
required depending on the application and configuration of a compound metallic material, by heating to an 
elevated temperature to which an oxide film evaporates for example, in a vacuum, the interface of a thermal- 
spraying-ed object and a thermal-spraying layer can be activated, and bond strength can be increased. 
[0021] Selecting a spray condition which increases the amount of supply of a thermal spray material which 
enlarges distance of the thermal spraying gun and thermal-spraying-ed object from which a low-temperature 
field is chosen as an approach of raising the porosity of the porous interlayer by the spraying process mentioned 
above etc. is illustrated. Furthermore, as a thermal spray material, the charge of an admixture can also be used 
for not only a metal but a metal, the ceramics, etc. The reaction control at the time of carrying out the 
laminating of the metallic material of coefficient of thermal expansion and porosity of the porous interlayer who 
consists of a thermal-spraying layer, thermal conductivity, and another side etc. is controllable by such 
composite spraying. 

[0022] Furthermore, as an electrochemical forming-membranes method, an electrodeposition process, porosity 
plating, discharge coating, etc. are illustrated, and a porous interlayer can be obtained like the spraying process 
mentioned above also by these. Moreover, it is also possible to heat-treat, after performing electrochemical 
membrane formation, and to raise the bond strength of the film (porous interlayer) and a metallic material. 
[0023] Moreover, considering as a porosity condition is important and the porous interlayer in this invention is 
specifically the rate of the volume of an interlayer component. It is desirable to consider as extent (porosity = 35 
- 95%) 5 to 65%. sufficient reinforcement (bond strength) with the metallic material which carries out 
laminating fixing to the rate of the volume being less than 5% obtains — having — hard — moreover — If it 
exceeds 65%, the amount of sinking in of the metallic material of another side will decrease, and there is a 
possibility that the expansion effectiveness, the wedge effectiveness, etc. of a plane-of-composition product 
cannot fully be acquired. The more desirable rate of the volume is 20 - 60%, and is 25 - 55% still more 
preferably. Furthermore, the rate of the volume may be decreased towards the metallic material side of another 
side from a metallic material side, and while an inclination, i.e., a porous interlayer, is formed in the rate of the 
volume of the above-mentioned interlayer component (porosity) may make the metallic material of another side 
contain according to a volume inclination. Stress relaxation can be planned by considering as such a 
configuration. 

[0024] The porous interlayer who made the rate of the volume of an interlayer component which was mentioned 
above incline is produced as follows, for example, namely, — first — an interlayer component and an organic 
material particle — mixing - the mixing ratio - a rate — for example, — Two or more mixed powder changed in 
5 - 30% of range is prepared. After carrying out a laminating one by one on one metallic material from mixed 
powder with the smallest mixing ratio of an organic material particle, the porous interlayer who made the rate of 
the volume (porosity) incline is formed by heating in a vacuum, vanishing an organic material particle. As an 
organic material to be used, the amorphism nature which is easy to disappear with heating, and a thermoplastic 
organic material are suitable, and styrene resin, vinyl chloride resin, acrylic resin, etc. are specifically 
illustrated. If the metallic material of another side is infiltrated into the porous interlayer who made a rate of the 
volume which was described above incline, the presentation inclination middle compound layer of the metallic 
material of another side and an interlayer component will be formed, a gradual change of a coefficient of 
thermal expansion can be brought about, and it will become possible to aim at relaxation of thermal stress. 
[0025] Although the effectiveness (the plane-of-composition product expansion effectiveness, the wedge 
effectiveness, etc.) can be acquired and it is not especially limited, if it has combined with one metallic material 
firmly even if a porous interlayer^ thickness which was mentioned above is a powdered monolayer printing 
layer etc., when acquiring the stable effectiveness 1-1000 micrometers Considering as extent is desirable. A 
more desirable interlayer's thickness is five to 500 micrometer. It is the range and is 50 to 150 micrometer still 
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more preferably. It is the ran§e. However, as for an interlayer's thickn^S; it is desirable to set up according to 
the class and configuration of an interlayer component. 

[0026] A laminating is carried out in the 1st compound metallic material of this invention, making some 
metallic materials of another side contain in the porous interlayer who mentioned above. The approach of 
infiltrating the molten metal of the metallic material concerned as an approach of making the metallic material 
of another side containing, into a porous interlayer, and the approach of heating and infiltrating, after being 
filled up with the powder of the metallic material concerned are illustrated. According to these sinking-in 
methods, the metallic material part of another side can be formed in coincidence. 
[0027] As the above-mentioned molten metal sinking-in method, pressurization sinking in (liquid metal 
forging), dies casting, low pressure casting, centrifugal pressure casting, etc. are applicable. Moreover, as an 
approach using powder, liquid phase sintering, powder forging, a hotpress, etc. are mentioned. Especially, 
according to the molten metal pressurization sinking-in method, the metallic material of another side can be 
made to fully permeate to the interior of a porous interlayer, and good adhesion can be acquired easily, and 
sintering temperature differs. The metallic material whose number is two can be compound-ized good. 
[0028] Next, the 2nd compound metallic material in this invention is described. The 2nd compound metallic 
material aims at improvement in bonding strength and adhesion by preparing a presentation inclined layer as an 
interlayer between a magnetic metallic material and a high temperature conductivity metallic material, and 
planning stress relaxation between these ingredients. In addition, the thing same as a magnetic metallic material 
and a high temperature conductivity metallic material as the 1st compound metallic material mentioned above is 
illustrated. The above-mentioned presentation inclined layer is a degree. It can divide roughly into two. 
[0029] (1) The mixolimnion of a magnetic metallic material and a high temperature conductivity metallic 
material constitutes a presentation inclined layer, and consider as the mixolimnion which made the monolayer 
mixolimnion or the rate of a volume ratio incline. 

[0030] (2) the mixolimnion of a magnetic metallic material, a high temperature conductivity metallic material, 
and a ceramic nominal member — a presentation inclined layer — constituting — the inside of a mixolimnion — 
make the rate of a volume ratio of a magnetic metallic material and a ceramic nominal member incline at least, 
and change a coefficient of thermal expansion gradually. Under the present circumstances, it is not necessary to 
make the rate of the volume of a high temperature conductivity metallic material not necessarily incline. 
[0031] Above As a presentation inclined layer by (1), it is . It is desirable to consider as the layer to which the 
effectiveness could be acquired when it had the mixolimnion of the magnetic metallic material of one layer and 
a high temperature conductivity metallic material, and the presentation was further changed from the magnetic 
metallic material continuously or gradually towards the high temperature conductivity metallic material. 
Especially the thickness of a presentation inclined layer is 1-1000 micrometers, although not limited. 
Considering as extent is desirable. Moreover, as the 1st compound metallic material mentioned above 
explained, it is also possible to form a presentation inclined layer by forming as an interlayer the porous layer to 
which the rate of a volume ratio of a magnetic metallic material was changed, and sinking a high temperature 
conductivity metallic material into this interlayer. The manufacture approach of a porous layer of having 
changed the rate of a volume ratio of a magnetic metallic material is as having mentioned above. 
[0032] Moreover, the above The presentation inclined layer by (2) is as being chosen out of for example, 
ceramic powder and ceramic fiber as it is few. One sort is added as a presentation inclination nominal member 
(ceramic nominal member), and the rate of a volume ratio of this ceramic nominal member and a magnetic 
metallic material is made to incline at least. Ceramic nominal members, such as ceramic powder and ceramic 
fiber, contribute also to the improvement in on the strength (dispersion strengthening) while contributing to 
relaxation of the differential thermal expansion between a magnetic metallic material and a high temperature 
conductivity metallic material. Therefore, ceramic nominal member It is also possible to add as improvement 
material in on the strength of the presentation inclined layer of (1). 

[0033] As the quality of the material of ceramic powder which was mentioned above, or fiber, an oxide, a 
nitride, carbide, or these compound ghosts, such as aluminum, Si, Ti, Zr, Ta, and Cr, etc. are illustrated, for 
example. For the ceramic powder and fiber to be used, the diameter is 0.05 to 500 micrometer. What is extent is 
desirable. Moreover, as a content of ceramic powder or fiber, although it changes with thickness, classes, etc. of 
presentation inclined layer, the whole presentation inclined layer product is received. It is desirable to consider 
as the range of 5 - 50 volume % . 
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[0034] The 2nd compound^^^llic material which was mentioned ab^^is the following, and making and 
manufacturing is desirable. 

[0035] That is, the porous layer which contains a magnetic metallic material at least is formed by cold 
compression molding etc. on the plate of a magnetic metallic material, or its preforming object. As a preforming 
object of a magnetic metallic material, the powder-compacting Plastic solid of magnetic metallic material 
powder etc. is illustrated. Although there is especially no limit, a consistency the consistency of this powder- 
compacting Plastic solid Since for example, electromagnetic-induction heating effectiveness becomes it low 
that it is less than 80%, considering as 80% or more is desirable. 

[0036] The above-mentioned porous layer may turn into a presentation inclined layer, and may make a high 
temperature conductivity metallic material contain beforehand. This high temperature conductivity metallic 
material made to contain beforehand is contributed to an improvement of a cold compression porous layer 
(preforming object) on the strength. Moreover, in forming the presentation inclined layer to which the 
presentation was changed gradually, it produces the multilayer structure to which the presentation of a magnetic 
metallic material was changed at least in the formation phase of a porous layer. Furthermore, in making a 
ceramic nominal member contain and forming a presentation inclined layer, it forms the porous layer of the 
multilayer structure to which the mixing ratio of a magnetic metallic material and a ceramic nominal member 
was changed. 

[0037] Above In the case of the presentation inclined layer by (1), the presentation ratio of the high temperature 
conductivity metallic material in a presentation inclined layer is fundamentally determined by the void of a 
porous layer. Therefore, the rate of the volume of a porous layer is determined according to the presentation of 
the set-up presentation inclined layer. Such a rate of the volume of a porous layer takes into consideration the 
reinforcement of a porous layer, and the impregnating ability of a high temperature conductivity metallic 
material molten metal, and is 10 - 60%. Considering as extent is desirable. Moreover, the above Since, as for the 
presentation inclined layer by (2), a presentation inclination condition (change condition of a coefficient of 
thermal expansion) is fundamentally determined by the mixing ratio of a magnetic metallic material and a 
ceramic nominal member, it is not necessary to not necessarily change the rate of the volume of a porous layer 
(porosity). The rate of the volume of a porous layer is as having mentioned above. 

[0038] And a high temperature conductivity metallic material is sunk in into the above-mentioned porous layer, 
and the laminating of the high temperature conductivity metallic material is carried out on a magnetic metallic 
material, forming a presentation inclined layer. As explained by the manufacture approach of the 1st compound 
metallic material mentioned above as a method of sinking in a metallic material, the approach of infiltrating the 
molten metal of the metallic material concerned, the approach of heating and infiltrating, after being filled up 
with the powder of the metallic material concerned, etc. are applicable. Thus, the target compound metallic 
material is obtained. While being able to make a high temperature conductivity metallic material fully permeate 
to the interior of the porous layer used as a presentation inclined layer and being able to obtain a good 
presentation inclined layer easily according to the molten metal pressurization sinking-in method especially 
among the above-mentioned sinking-in methods, deformation resistance differs from sintering temperature etc. 
Two kinds of metallic materials can be compound-ized good. 

[0039] The container for induction heating cookers of this invention is constituted from the 1st compound 
metallic material of this invention or the 2nd compound metallic material which mentioned above the container 
pars basilaris ossis occipitalis at least, and a magnetic metallic material is arranged fundamentally at a periphery 
side. Since the stress which is excellent in bonding strength and originates in the differential thermal expansion 
between dissimilar metal ingredients is eased while excelling in adhesion, as mentioned above, the compound 
metallic material of this invention has very few possibilities of causing interfacial peeling etc., when a thermal 
shock is impressed. Moreover, heat transfer effectiveness can be further raised by expansion of a plane-of- 
composition product. Therefore, it becomes possible to raise sharply the thermal efficiency and dependability of 
the container for induction heating cookers. 
[0040] 

[Example] Hereafter, the example of this invention is explained. 

[0041] an example 1 — first — as the 1st metallic material (magnetic material) — the diameter of 10mm, and 
height of 15mm 1 % of the weight A silicon steel cylinder (electrical resistivity = 25micro ohm-cm) is prepared. 
It is mean particle diameter as an interlayer component on [ after installing this in the metal mold of this 
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diameter ] it. 100 microme^^It is filled up with pure iron powder ai^^^thickness. 1mm, rate of the volume It 
fabricated so that it might become 50% of powder-compacting layer. Subsequently, it is in the vacuum of 
1.33x10 to 2 Pa about this powder-compacting layer. 1373K It calcinated for 2 hours and the interlayer of the 
porosity condition joined by the silicon steel cylinder upper limit side was formed. 

[0042] Next, it arranges in the metal mold of liquid metal forging which carried out the preheating of the silicon 
steel cylinder which has the above-mentioned porous interlayer to 673K, and is in this metal mold, aluminum 
alloy (6061, thermal conductivity =167 W/m K) molten metal of 1053K is poured in, and it is aluminum alloy 
molten metal in a porous interlayer. aluminum alloy layer with a thickness of 15mm was formed as the 2nd 
metallic material (highly thermally-conductive material), carrying out pressurization sinking in by the pressure 
of 98MPa. 

[0043] Thus, it is the following, and the tensile strength of the obtained compound metallic material was made 
and measured. First, die length of 30mm from the above-mentioned composite material, the diameter during the 
gage mark By 5mm, the interlayer produced the piece of a tensile test located in the center during the gage 
mark, and performed the tension test using this test piece. Consequently, the good value of 196MPa(s) in tensile 
strength was acquired, and the fracture location was between aluminum alloy layer and the interlayer. 
[0044] It is mean particle diameter as an interlayer component on [ after preparing the cylinder made from 
stainless steel (SUS430) (electrical resistivity = 60micro ohm-cm) with a diameter / of 10mm /, and a height of 
15mm as the example 2 1st metallic material and installing this in the metal mold of this diameter ] it. 100 
micrometers It is filled up with stainless steel (SUS430) powder, and they are 0.25mm of thickness, and a rate 
of the volume. It fabricated so that it might become 65% of powder-compacting layer. Subsequently, it is in the 
vacuum of 1.33x10 to 2 Pa about this powder-compacting layer. 1373K It calcinated for 2 hours and the 
interlayer of the porosity condition joined by the cylinder upper limit side made from stainless steel was 
formed. 

[0045] Next, it arranges in the metal mold of liquid metal forging which carried out the preheating of the 
cylinder made from stainless steel which has the above-mentioned porous interlayer to 673K, and is in this 
metal mold, aluminum alloy of 1053K (ADC 12, thermal conductivity =96 W/m K) A molten metal is poured in 
and it is aluminum alloy molten metal in a porous interlayer. aluminum alloy layer with a thickness of 15mm 
was formed as the 2nd metallic material, carrying out pressurization sinking in by the pressure of 98MPa. 
[0046] Thus, when the test piece for tensile test was produced like the example 1 from the obtained compound 
metallic material and the tension test was carried out, the good value of 206MPa(s) in tensile strength was 
acquired, and the fracture location was between aluminum alloy layer and the interlayer. 
[0047] Moreover, it gazed at the organization near the junction interface of the above-mentioned compound 
metallic material with the scanning electron microscope. As the result, the scanning electron microscope 
photograph near the junction interface is shown in drawing 3 . In addition, drawing 3 (a) is an enlargement near 
[ including an interlayer ] the junction interface (scale factor: 200 times), and drawing 3 (b) is the electron 
microscope photograph to which the inside of the interlayer was expanded further (scale factor: 1000 time). 
While aluminum alloy which is the 2nd metallic material invades in a porous interlayer and the plane-of- 
composition product is sharply expanded so that clearly from these photographs, it turns out that the good 
wedge effectiveness is acquired. Moreover, the adhesion of aluminum alloy and a porous interlayer is also 
known by that it is good. 

[0048] After preparing the cylinder made of pure iron with a diameter [ of 10mm ], and a height of 15mm 
(electrical resistivity = 9.8micro ohm-cm) as the example 3 1st metallic material and installing this in the metal 
mold of this diameter, on it as an interlayer component Mean particle diameter 100 micrometers Pure iron 
powder and average diameter 3 micrometers Average die length It is filled up with mixture with a 3mm alumina 
fiber, and is thickness. 1mm, rate of the volume It fabricated so that it might become 35% (the rate of the 
volume of rate =of volumel5% of pure iron powder, and an alumina fiber = 20%) of powder fiber mixolimnion. 
Subsequently, it is in the vacuum of 1.33x10 to 2 Pa about this powder fiber mixing shaping layer. 1373K It 
calcinated for 2 hours and the interlayer of the porosity condition joined by the cylinder upper limit side made 
of pure iron was formed. 

[0049] Next, it arranges in the metal mold of liquid metal forging which carried out the preheating of the 
cylinder made of pure iron which has the above-mentioned porous interlayer to 673K, and is in this metal mold, 
aluminum alloy (AC8B, thermal conductivity =117 W/m K) molten metal of 1053K is poured in, and it is 
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aluminum alloy molten meHRh a porous interlayer. aluminum alloy with a thickness of 15mm was 
formed as the 2nd metallic material, carrying out pressurization sinking in by the pressure of 98MPa. 
[0050] Thus, when the test piece for tensile test was produced like the example 1 from the obtained compound 
metallic material and the tension test was carried out, the good value of 226MPa(s) in tensile strength was 
acquired, and the fracture location was between aluminum alloy layer and the interlayer. 

[0051] After preparing the cylinder made of pure iron with a diameter [ of 10mm ], and a height of 15mm as the 
example 4 1st metallic material and installing this in the metal mold of this diameter, on it as an interlayer 
component Mean particle diameter of 10 micrometers Pure iron powder and 0.05 to 1.5 micrometer diameter 
Aspect ratios 20-200 It is filled up with mixture with a SiC whisker. Thickness 1mm, rate of the volume It 
fabricated so that it might become 25% (the rate of the volume of rate =of volumel0% of pure iron powder, and 
a SiC whisker = 15%) of powder fiber mixolimnion. Subsequently, it is in the vacuum of 1.33x10 to 2 Pa about 
this powder fiber mixing shaping layer. 1373K It calcinated for 2 hours and the interlayer of the porosity 
condition joined by the cylinder upper limit side made of pure iron was formed. 

[0052] Next, it arranges in the metal mold of liquid metal forging which carried out the preheating of the 
cylinder made of pure iron which has the above-mentioned porous interlayer to 673K, and is in this metal mold, 
aluminum alloy (4032 thermal conductivity =146W/m K) molten metal of 1053K is poured in, and it is 
aluminum alloy molten metal in a porous interlayer. aluminum alloy layer with a thickness of 15mm was 
formed as the 2nd metallic material, carrying out pressurization sinking in by the pressure of 98MPa. 
[0053] Thus, when the test piece for tensile test was produced like the example 1 from the obtained compound 
metallic material and the tension test was carried out, the good value of 245MPa(s) in tensile strength was 
acquired, and the fracture location was between aluminum alloy layer and the interlayer. 
[0054] 10 micrometers of mean diameters which the cylinder made of pure iron with a diameter [ of 10mm ] 
and a height of 15mm is prepared as the example 5 1st metallic material, and are a middle class component at 
the end face of this cylinder made of pure iron What mixed pure iron powder with the organic system binder is 
sprayed, and it is 10 micrometers of thickness. The powder application layer of 5% of rates of the volume was 
formed. Subsequently, it is in the vacuum of 1.33x10 to 2 Pa about this powder application layer. 1373K It 
calcinated for 2 hours and the interlayer of the porosity condition joined by the cylinder upper limit side made 
of pure iron was formed. 

[0055] Next, it arranges in the metal mold of liquid metal forging which carried out the preheating of the 
cylinder made of pure iron which has the above-mentioned porous interlayer to 673K, and is in this metal mold, 
aluminum alloy (1200 thermal conductivity =218W/m K) molten metal of 1053K is poured in, and it is 
aluminum alloy molten metal in a porous interlayer. aluminum alloy layer with a thickness of 15mm was 
formed as the 2nd metallic material, carrying out pressurization sinking in by the pressure of 98MPa. 
[0056] Thus, when the test piece for tensile test was produced like the example 1 from the obtained compound 
metallic material and the tension test was carried out, the good value of 167MPa(s) in tensile strength was 
acquired, and the fracture location was between aluminum alloy layer and the interlayer. 
[0057] It is a diameter as the example 6 1st metallic material. 250mm, thickness The disk made from stainless 
steel (SUS430) (electrical resistivity = 60micro ohm-cm) of 0.6 to 1.0 mm is prepared. After carrying out 
thermal spraying of each thermal-spraying material shown in Table 1 to the front face of this disk made from 
stainless steel according to the spray condition shown in Table 1, respectively, Vacuum diffusion heat treatment 
was performed under conditions of 1253 - 1473Kx 2 hours in the vacuum of 1.33x10-2 to 1.33x10 to 4 Pa, and 
the porous interlayer was obtained, respectively. 

[0058] Next, aluminum layer was formed as the 2nd metallic material, having arranged the disk made from 
stainless steel which has the various above-mentioned porous interlayers in the metal mold of liquid metal 
forging which carried out the preheating to 673K, respectively, having poured in aluminum molten metal of 
1023-1073K into this metal mold, and carrying out pressurization sinking in of the aluminum molten metal by 
the pressure of 40- 98MPa into a porous interlayer. In addition, it was performed, cooling maintaining a 
pressurization condition. 

[0059] Thus, the test piece for tensile test was produced like the example 1 from each obtained compound 
metallic material, and the tension test was carried out. The result is collectively shown in Table 1. Moreover, 
even if it burned underwater after heating each compound metallic material to 673K, it did not exfoliate with 
the impact. 
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They are the diameter of 10mm, and thickness as the example 7 1st metallic material. The 150mm cylinder 
made from stainless steel (SUS430) (electrical resistivity = 60micro ohm-cm) is prepared, nickel plating 
explained in full detail below on the front face of this cylinder made from stainless steel and compound plating 
by the electrophoretic deposition of an alumina particle are performed, and they are 40 micrometers of 
thickness, and a rate of the volume. The porous interlayer by 75% of electrochemical membrane formation layer 
was obtained. 

[0060] Compound plating was performed by [ as being the following ]. First, nickel-sulfate 150 g/1, a nickel 
chloride 15 g/1, boric acid nickel plating liquid (pH=6) containing 15 g/1 is prepared, and it is the mean particle 
diameter of 10 micrometers to this. The alumina particle was mixed at a rate of 200g/l. Into this plating liquid, 
the above-mentioned cylinder made from stainless steel is inserted as cathode, and it is current density. 3 A/dm2 
It plated. Thereby, an alumina particle is a rate of the volume in nickel deposit. It is contained at 10% of a rate, 
and porosity is 25%. The porous compound layer was obtained. It is in the vacuum of 1.33x10 to 3 Pa to this 
porous compound layer. Diffusion process was performed on the conditions of 1373 Kx5 hours, and it 
considered as the porous interlayer. 

[0061] Next, it arranges in the metal mold of liquid metal forging which carried out the preheating of the 
cylinder made from stainless steel which has a porous interlayer by the above-mentioned electrochemical 
membrane formation to 673K, and is in this metal mold, aluminum alloy (6061, thermal conductivity =167 
W/m K) molten metal of 1053K is poured in, and it is aluminum alloy molten metal in a porous interlayer. 
aluminum alloy layer with a thickness of 15mm was formed as the 2nd metallic material (highly thermally- 
conductive material), carrying out pressurization sinking in by the pressure of 98MPa. 

[0062] Thus, when the test piece for tensile test was produced like the example 1 from the obtained compound 
metallic material and the tension test was carried out, the good value of 215MPa(s) in tensile strength was 
acquired, and the fracture location was between aluminum alloy layer and the interlayer. 
[0063] an example 8 — the cylinder made from stainless steel which has a porous interlayer was first produced 
like the example 2. Next, the cylinder made from stainless steel which has this porous interlayer has been 
arranged in metal mold, and a proper quantity of aluminum alloy (6061, thermal conductivity =167 W/m K) 
powder was introduced in this metal mold. 855K [ subsequently, ] which are the liquid phase temperature of the 
above-mentioned aluminum alloy about powder temperature in atmospheric air 50K — the pressure of 40- 
58MPa after holding to 903K [ high ] - upper metal mold - in addition, aluminum alloy layer of 100% of 
consistencies was formed by 20mm in thickness as the 2nd metallic material. By it, the oxide film between 
initial particles can sink in aluminum alloy good into a porous interlayer while a Plastic solid with sufficient 
elongation is acquired by the pressurization under the temperature beyond the above-mentioned solution layer 
temperature, since it destroys. 

[0064] Thus, when the test piece for tensile test was produced like the example 1 from the obtained compound 
metallic material and the tension test was carried out, the good value of 180MPa(s) in tensile strength was 
acquired, and the fracture location was between aluminum alloy layer and the interlayer. In addition, although 
powder forging was performed in atmospheric air in the above-mentioned example, a better result can be 
obtained by performing powder forging in a vacuum. 
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[0065] They are width of facK>f 10mm, and die length as the exampl^Wst metallic material. 100mm, 
thickness 5mm nickel plate (10.3micro ohm-cm) [ Electrical resistivity = ] Coefficient of thermal expansion = 
13.4xlO-6/K is prepared and it is the mean particle diameter of 40 micrometers to the front face of this nickel 
plate. Stainless steel (SUS304) powder (coefficient of thermal expansion = 17.3xlO-6/K), Diameter 1.0 
micrometers Die length of 50 micrometers The SiC whisker (coefficient of thermal expansion = 3.2xlO-6/K) 
was mixed. Two kinds of mixture is applied in order, The porous layer of two-layer structure was formed, this — 
the porous layer of two-layer structure - first — the front face of a nickel plate — stainless steel (SUS304) 
powder 30 micrometers in thickness which set the weight ratio of a SiC whisker to 10: 1 a porous layer — 
forming — further — a it top — stainless steel (SUS304) powder Weight ratio of a SiC whisker 30 micrometers in 
thickness set to 2.5:1 The porous layer was formed, each volume ratio - about - 4:1 It is 1:1. Subsequently, it 
is in the vacuum of 1.33x10 to 2 Pa like an example 1 about the porous layer of this two-layer structure. 1373K 
It calcinated for 2 hours. 

[0066] Next, the above The nickel plate in which the porous layer of two-layer structure was formed is arranged 
in the metal mold of liquid metal forging which carried out the preheating to 673K. To the inside of this metal 
mold aluminum alloy of 1053K (AC8B, thermal conductivity =117 W/m K) Coefficient of thermal expansion = 
22x10-6 / K molten metal is poured in, and it is aluminum alloy molten metal in a porous layer. It is thickness 
as the 2nd metallic material, carrying out pressurization sinking in by the pressure of 98MPa, and forming a 
presentation inclined layer. 5mm aluminum alloy layer was formed. 

[0067] Thus, although the deformation resulting from the difference of a coefficient of thermal expansion was 
produced when it supplied to direct underwater and quenched, after heating the obtained compound metallic 
material to 723K, the crack etc. was not produced at all in a junction interface. In addition, it is 60 micrometers 
in thickness as an example of reference only in the end of iron powder. The porous layer was formed, and like 
the above-mentioned example, when it performed vacuum sintering and liquid-metal-forging sinking [ of 
aluminum alloy ] in, and the test piece was produced and same water quenching was performed, the crack arose 
in the interface of aluminum alloy layer and a porous layer. 

[0068] They are width of face of 10mm, and die length as the example 10 1st metallic material. 100mm, 
thickness A 5mm stainless steel (SUS430) plate (electrical resistivity = 10.3micro ohm-cm and coefficient-of- 
thermal-expansion = 13.4xlO-6/K) is prepared. It is the mean particle diameter of 10 micrometers first to the 
front face of this stainless plate. It is 50 micrometers in thickness about the end of iron powder. It applies so that 
it may become, and subsequently they are the above-mentioned end of iron powder, and the diameter of 40 
micrometers. It is 50 micrometers in thickness about the powder which mixed the polystyrol particle (volume 
mixing ratio = 3:1). It applied so that it might become. Subsequently, it is in the vacuum of 1.33x10 to 2 Pa like 
an example 1. 1373K It decomposed and the polystyrol particle was vaporized at the same time it calcinated for 
2 hours and performed diffused junction of comrades and the end of iron powder, and a stainless plate in the 
end of iron powder. In the location where the polystyrol particle existed, it is about 35 micrometers. The hole 
remained. The rate of the volume in the end of iron powder is abbreviation. 70% and abbreviation It became 
55% and checked that the porous layer toward which the rate of a volume ratio inclined was formed. 
[0069] Next, the stainless plate in which the porous layer which made the above-mentioned rate of a volume 
ratio incline was formed is arranged in the metal mold of liquid metal forging which carried out the preheating 
to 673K. inside [ ] of this metal mold - aluminum alloy (AC8B and thermal conductivity =1 17W/m K -) of 
1053K Coefficient of thermal expansion = 22x10-6 / K molten metal is poured in, and it is aluminum alloy 
molten metal in a porous layer. It is thickness as the 2nd metallic material, carrying out pressurization sinking in 
by the pressure of 98MPa, and forming a presentation inclined layer. 5mm aluminum alloy layer was formed. 
[0070] Thus, although the deformation resulting from the difference of a coefficient of thermal expansion was 
produced when it supplied to direct underwater and quenched, after heating the obtained compound metallic 
material to 723K, the crack etc. was not produced at all in a junction interface. In addition, it is thickness as an 
example of reference only in the end of iron powder. 100 micrometers The porous layer was formed, and like 
the above-mentioned example, when it performed vacuum sintering and liquid-metal-forging sinking [ of 
aluminum alloy ] in, and the test piece was produced and same water quenching was performed, the crack arose 
in the interface of aluminum alloy layer and a porous layer. 

[0071] It is granularity Rmax =50micrometer about the end face of the cylinder made from S45C with a 
diameter [ example of comparison 1 / of 10mm ], and a height of 15mm. After carrying out honing so that it 
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may become, it installed intra metal mold of liquid metal forging of t^Kiiameter. To subsequently, the inside 
of this metal mold aluminum alloy (6061) molten metal of 1053K was poured in, and aluminum alloy layer with 
a thickness of 15mm was formed. It is tension strength, when the test piece for tensile test was produced like the 
example 1 from this compound metallic material and the tension test was carried out. Only less than 30 MPas 
and a low value were acquired. 

[0072] It is granularity Rmax =50micrometer about the end face of the cylinder made from stainless steel 
(SUS430) with a diameter [ example of comparison 2 / of 10mm ], and a height of 15mm. After performing 
photo etching so that it may become, it installed in the metal mold of liquid metal forging of this diameter. To 
subsequently, the inside of this metal mold aluminum alloy (6061) molten metal of 1053K was poured in, and 
aluminum alloy layer with a thickness of 15mm was formed. It is tension strength, when the test piece for 
tensile test was produced like the example 1 from this compound metallic material and the tension test was 
carried out. Only less than 35 MPas and a low value were acquired. 

[0073] Next, the example of the container for induction heating cookers of this invention is described. 
[0074] Example 11 diameter 250mm, thickness The 0.6mm disk made from stainless steel (SUS430) is 
prepared, and it is a mean diameter to the end face of this disk made from stainless steel. 100 micrometers What 
mixed pure iron powder with the organic system binder is sprayed, and it is thickness. The rate of the volume of 
0.5mm and pure iron powder The powder application layer which is 15% was formed. Subsequently, it is in the 
vacuum of 1.33x10 to 2 Pa about this powder application layer. 1426K It calcinated for 2 hours and the 
interlayer of the porosity condition joined to the disk made from stainless steel was formed. 
[0075] Next, the disk made from stainless steel which has a porous interlayer in the surface section is arranged 
at the pars basilaris ossis occipitalis of the metal mold of the container configuration for induction heating 
cookers which carried out the preheating to 673K, and it is in this metal mold for containers, aluminum alloy 
(ADC 12) molten metal of 1073K is poured in, and it is aluminum alloy molten metal in a porous interlayer. The 
vessel wall produced the container for induction heating cookers (pan) which consists of an aluminum alloy, 
carrying out pressurization sinking in by the pressure of 98MPa. That is, as shown in drawing 4 , while 
constituting pars-basilaris-ossis-occipi talis 15a from a compound metallic material 14 which carried out 
laminating junction of the aluminum alloy layer 11 and the stainless steel layer 12 through the porous interlayer 
13 who infiltrated aluminum alloy, the container 15 for induction heating cookers (pan) which constituted the 
other vessel- wall 15b from an aluminum alloy was obtained. 

[0076] Thus, when the obtained pars basilaris ossis occipitalis performed the heat test of 1500 cc of water of 
298K on the induction heating cooker using the container which consists of a compound metallic material, it 
boiled in 250 seconds. When the heat test was similarly performed as a comparison with this invention on the 
other hand using the container which constituted the pars basilaris ossis occipitalis from a clad plate of SUS430 
and aluminum alloy (ADC 12), it is ebullition. It took 320 seconds. Thus, in the container for induction heating 
cookers of this invention, since it excels in the dependability and heat transfer effectiveness of the junction 
interface while the good adhesion of a magnetic metallic material (SUS430) and a highly thermally-conductive 
material (aluminum alloy (ADC 12)) is acquired, improvement in thermal efficiency can be aimed at. 
[0077] Moreover, when the spalling test by heating and cooling from ordinary temperature to 823K was 
performed to the container for induction heating cookers of the above-mentioned example, exfoliation was not 
accepted in a junction interface etc. after 1000 heating and cooling, but it checked excelling in thermal shock 
nature. On the other hand, with the container by the above-mentioned example of a comparison, exfoliation 
occurred after 250 heating / cooling. 

[0078] The container 15 for induction heating cookers (pan) was produced like the example 11, respectively 
except considering as the compound metallic material which produced pars-basilaris-ossis-occipitalis 15a of the 
container 15 for induction heating cookers in the example 12 above-mentioned example 11 (pan) at the same 
process as the examples 6 and 7 mentioned above. When the property of the container 15 for these induction 
heating cookers (pan) was similarly estimated as the example 1 1, the good result equivalent to an example 1 1 
was obtained. 

[0079] The container 15 for induction heating cookers (pan) was produced like the example 9 except producing 
the aluminum alloy layer 11 and vessel-wall 15b in pars-basilaris-ossis-occipitalis 15a of the container 15 for 
induction heating cookers in the example 13 above-mentioned example 1 1 (pan) at the same process as the 
example 8 mentioned above. When the property of this container 15 for induction heating cookers (pan) was 
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similarly estimated as the exlmple 11, the good result equivalent to a^^ample 1 1 was obtained. 
[0080] Example 14 mean particle diameter 150 micrometers Diameter which carried out pressing of the 
stainless steel (SUS430) powder by the pressure of about 686 MPa(s) 200mm, thickness 1mm, consistency 
About 95% of Plastic solid, it is in the vacuum of 1.33x10 to 3 Pa. It sintered in 1473K and 1 hour, and the 
magnetic metal powder layer was produced. On this magnetic metal powder layer, the mixed powder layer of 
stainless steel (SUS430) powder and aluminum alloy (AC8C) powder was fabricated so that the rate of the 
volume might become 50% (the rate of the volume of rate =of volume25% of stainless steel powder, and 
aluminum alloy = 25%). Thus, the preforming object of a magnetic metal layer and a presentation inclined layer 
was produced. 

[0081] Next, the preforming object of the above-mentioned magnetic metal layer and a presentation inclined 
layer is arranged at the pars basilaris ossis occipitalis of the metal mold (diameter = 220mm) of the container 
configuration for induction heating cookers which carried out the preheating to 723K. It is 1073K in this metal 
mold for containers. It is aluminum alloy molten metal to the mixed powder-molding layer which pours in 
aluminum alloy (AC8C) molten metal, and turns into a presentation inclined layer. The vessel wall produced 
the container for induction heating cookers (pan) which consists of an aluminum alloy, carrying out 
pressurization sinking in by the pressure of 98MPa. That is, as shown in drawing 5 , it is a volume ratio about 
aluminum alloy and stainless steel (SUS430) in the aluminum alloy layer 21 and the stainless steel layer 22. 
While constituting the pars basilaris ossis occipitalis from a compound metallic material 24 which carried out 
laminating junction through the presentation inclined layer 23 contained by 3:1, the container for induction 
heating cookers (pan) which constituted the other vessel wall from an aluminum alloy was obtained. 
[0082] Thus, when the obtained pars basilaris ossis occipitalis performed the heat test of 1500 cc of water of 
298K on the induction heating cooker using the container which consists of a compound metallic material, it 
boiled in 250 seconds. Moreover, when the spalling test by heating and cooling from ordinary temperature to 
523K was performed, exfoliation was not accepted in a junction interface etc. after 1000 heating and cooling. 
[0083] Example 15 mean particle diameter 150 micrometers Stainless steel (SUS430) powder is pressurized by 
the pressure of about 686 MPa(s), and it is a diameter. 200mm, thickness 1mm, consistency 95% of magnetic 
metal powder layer was produced. Subsequently, 60% (the rate of the volume of rate =of volume50% of 
stainless steel powder and an alumina fiber = 10%) of the 1st layer and rate of the volume fabricated [ the rate 
of the volume ] 60% (the rate of the volume of rate =of volume25% of stainless steel powder, and an alumina 
fiber = 35%) of the 2nd layer in order on the above-mentioned magnetic metal powder layer using the mixture 
of stainless steel (SUS430) powder and an alumina fiber. Thus, magnetic metal layer The preforming object 
with the presentation inclined layer of two-layer structure was produced. 

[0084] Next, the above-mentioned magnetic metal layer A preforming object with the presentation inclined 
layer of two-layer structure It arranges at the pars basilaris ossis occipitalis of the metal mold (diameter = 
220mm) of the container configuration for induction heating cookers which carried out the preheating to 723K. 
To the inside of this metal mold for containers 800-degree C aluminum alloy (AC8C) molten metal is poured in, 
and it becomes a presentation inclined layer. It is aluminum alloy molten metal to the mixture shaping layer of 
two-layer structure. The vessel wall produced the container for induction heating cookers (pan) which consists 
of an aluminum alloy, carrying out pressurization sinking in by the pressure of 98MPa. As shown in drawing 6 , 
namely, the aluminum alloy layer 21 and the stainless steel layer 22 The presentation inclined layer 25 (the 1st 
layer 25a (stainless steel = 50%)) of two-layer structure aluminum alloy =40%, an alumina fiber = while 
constituting a pars basilaris ossis occipitalis from a compound metallic material 26 which carried out laminating 
junction through 10% and 2nd layer 25b (the rate of stainless steel =25%, aluminum alloy =40%, and an 
alumina fiber = 35%) The container for induction heating cookers (pan) which constituted the other vessel wall 
from an aluminum alloy was obtained. 

[0085] Thus, when the obtained pars basilaris ossis occipitalis performed the heat test of 1500 cc of water of 
298K on the induction heating cooker using the container which consists of a compound metallic material, it 
boiled in 250 seconds. Moreover, when the spalling test by heating and cooling from ordinary temperature to 
523K was performed, exfoliation was not accepted in a junction interface etc. after 1000 heating and cooling. 
[0086] 

[Effect of the Invention] As explained above, while sticking enough between the metallic materials of a 
different kind with which deformation resistance etc. differs according to this invention, it becomes possible to 
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offer the compound metall^^aterial which the outstanding bonding ^fegth was obtained and was excellent in 
the dependability of a junction interface. Therefore, it becomes possible by using such a compound metallic 
material to offer the container for induction heating cookers which raised thermal efficiency and dependability 
sharply. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



* NOTICES * 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 5] 
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[Drawing 3] 
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